substantially, although there is no structural data for MutL beyond that point. GyrB continues into a sevenal., 1997a) and a catalytic glutamate residue, conserved in MutL and GyrB, which activates the attacking water turn ␣ helix perpendicular to the preceding helix, which is then the end of the known structure. A topologically molecule in the ATPase reaction (Panaretou et al., 1998). However, the N-terminal domain alone has negligible equivalent helix is also present in Hsp90, albeit much shorter, and is the first part of the helical coil leading ATPase activity, and in MutL and GyrB, contacts from residues in the middle segment are also required, which into the second ␣-␤-␣ sandwich domain.
"sense" the presence of the ␥-phosphate and orientate it for "inline" attack by a nucleophilic water. Both GyrB Reconstructing the Hsp90 Dimer Structures of C-terminally truncated GyrB and MutL and MutL contact the ␥-phosphate of ATP via a lysine residue (Lys 307 in MutL; Lys 337 in GyrB) on a loop have both been described in ATP-loaded forms in which the clamp is closed and N-terminal domains are associextending from the end of strand d in the first sandwich domain of the middle segment. In GyrB, Gln 335 from ated (Wigley et al., 1991; Ban et al., 1999) . The considerable flexibility of the charged "linker" connecting the the same loop hydrogen bonds to the nucleophilic water. Structural alignment with GyrB and MutL identifies the N-terminal and middle segments has so far prevented this for Hsp90. However, with the structure described topologically equivalent loop in Hsp90 as Pro 375-Ile 388. Interestingly, this loop contains Glu 381, whose here, and the previously described structure of the N-terminal domain of yeast Hsp90 (Prodromou et al., 1997b, mutation to lysine generates a temperature-sensitive (ts) 1997a), we are able to construct a model for the "closed" phenotype in yeast (Nathan and Lindquist, 1995) . This form of the Hsp90 dimer, based on MutL and GyrB, segment of polypeptide shows significant conformathat lacks only the charged linker and the C-terminal tional flexibility between crystallographically independimerization and TPR binding domain ( Figure 2E ). As dent views of the molecule ( Figure 3C ). There is only there is significant variation between the relative orientaone lysine residue in this region in Hsp90, Lys 387, but tions of the N-terminal and middle segments in GyrB it is not well positioned to act as the equivalent of the and MutL, this Hsp90 dimer model will be inaccurate in catalytic lysines in MutL and GyrB, and is not conserved detail. Nonetheless, it allows identification of the "inin the bacterial and mitochondrial Hsp90 homologs side" and "outside" faces of the middle segment within HtpG and TRAP1. The conformationally variable "tip" of the dimer, and of regions of the middle segment proxithe loop contains a highly conserved motif 
